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D-band detector for active terminal-sensitive projectile
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Abstract : With the improvement of frequency and bandwidth of fuse, the accuracy, target
identification ability and anti-interference ability of detector are correspondingly improved. Therefore, the
research on D-band detector for active terminal-sensitive projectile is carried out. Based on 120 GHz
transceiver chip TRA_120_001, a D-band detector is designed. In order to improve the detection distance,
a semi-spherical lens antenna is fabricated. The experimental scene of rotating scan falling with angular
reflector as the target is built. In the experiment, the detector sets the target direction, gives the trigger
signal, realizes the detection function and verifies the ability of range measurement.
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Fig.1 Block diagram of proximity detector Fig.2 Schematic diagram of TRA_120_001
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Fig.3 Structure of constant false alarm detector
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Tablel Datasheet of TRA_ 120 001

frequency/GHz Rx antenna gain/dBi Tx antenna gain/dBi noise figure/dB output power/mW
119.3-125.8 =85 =8 8.7 0.5

i i 2 (1) % TRA_120_001 Sth v A HM B B E AT 315 . 2800 . £=1.38 x 10™ J/K,G=G,=8.5 dBi,B,=0.5 MHz,
T=300 K,Fy=8.7 dB,L4=0.6 dB,L=1 dB,Rsy=13 dB,6=21 m?1=(3 x 10%)/(122 x 10%) m. [t >4 TRA_120 001 ;% H i
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Fig.4 Distance vs. gain Fig.5 Height vs. gain
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Fig.6 Schematic diagram of proximity detector Fig.7 Antenna pattern
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Tablel Results of high tower rotating scan experiment
SN rotating speed falling speed reflector

/(r-sD) I(m-s*) RCS/cm? scan angle distance/m trigger height/m direction
experiment 1 3 11.55 4.18 30° none drop test none
experiment 2 3 14.27 4.18 30° none drop test none
experiment 3 35 18.09 4.18 30° 6 10.22 correct
experiment 4 35 14.04 4.18 30° 6 7.23 correct
experiment 5 none 23.75 none 30° none 2.35 none
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